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SUPPLEMENTAL EXPERIMENTAL PROCEDURES Reagents
All chemicals were purchased from Sigma-Aldrich Corp. (St. Louis, MO), unless otherwise indicated.
Antibodies
Antibodies used for western blotting included anti-FLAG antibody (sigma), anti-HA, anti-MYC, anti-HIS antibodies (Santa Cruz, Santa Cruz, CA), protein A/G plus agarose (Santa Cruz, Santa Cruz, CA) and anti-Ac-OTC-K88 antibody (Yu et al., 2009 ).
Cell culture and transfection
HEK293 cells were cultured by standard methods in 10% FBS (invitrogen) in DMEM(invitrogen). Transfections were performed with Lipofectamine 2000 (invitrogen) as described by the manufacturer.
OTC activity
OTC activity was assayed as previously described (Yu et al., 2009 products were separated on 1.5% agarose gel and the expected band size for WT and sirt3 -/-mice were 336 and 160 bps, respectively ( Figure S1 ).
Fasting and Caloric Restriction
Details on the methods used to house and feed mice have been described (Pugh et al., 1999) . Briefly, mice were housed individually and fed 98 kcal/week of the precision pellet diet AIN-93M (BioServ, Frenchtown, NJ). The schedule of feeding for the diet was 7 pellets on Mondays and Wednesdays, and 10 pellets on Friday. At 3 months of age, wild type and sirt3 -/-females were fasted over the weekend for 48-60 hr and the animals were sacrificed by rapid cervical dislocation. Calorie restricted (CR) mice were housed individually. Control diet (CD) groups were fed 86.4 kcal/week of the precision pellet diet AIN-93M (BioServ, Frenchtown, NJ), while CR groups were fed 64.8 kcal/week (a 25% CR) of the precision pellet diet AIN-93M 40%DR. In order to avoid malnourishment with respect to protein, vitamins, and minerals, the CR diet is enriched in these components. The schedule of feeding for control diet is 7 grams on Mondays and Wednesdays, and 10 grams on Friday. The schedule of feeding for calorie-restricted diets is 5 grams on Mondays and Wednesdays, and 8 grams on Friday. This is a wellestablished protocol that extends lifespan and reduces incidence of cancer (Pugh et al., 1999) . This dietary regimen was maintained from 2 month of age until 5 months of age for a 3-month CR period.
Metabolite extraction and sample preparation for NMR
Frozen livers were lyophilized to dryness and homogenized with a tissue grinder on dry ice. A total of 400 mg of each dry homogenate was suspended in 16 mL of boiling 2-(Nmorpholino)ethanesulfonic acid buffer (MES, 250 µM) and placed in a boiling water bath for 7.5 min to lyse cells and halt enzymatic activity (Lewis et al., 2009a) . Boiled lysates were spun at 16,000 × g to pellet cellular debris. Each sample was then passed through a ddH 2 O-washed, 3 kDa cutoff spin filter to remove protein and the filtrate was lyophilized to a dry powder. The lyophilized extract was suspended in 800 μL of D 2 O containing 500 μM NaN 3 and 500 μM 4,4-dimethyl-4-silapentane-1-sulfonic acid (DSS), which resulted in a final MES concentration of 5 mM. The resulting solution was titrated with concentrated DCl or NaOD as needed to achieve an observed pH of 7.4.
NMR spectroscopy
NMR spectroscopy was carried out at the National Magnetic Resonance Facility at
Madison. Two-dimensional sensitivity enhanced 1 H-13 C HSQC spectra were collected on a Varian 600 MHz spectrometer equipped with a cryogenic probe. Spectra were collected in four transients with 4 steady-state transients, 1024 increments, a carbon spectral width of 140 ppm, an acquisition time of 300 ms (1,744 data points), and an initial delay of 1 s.
Time-domain data were Fourier transformed with a shifted exponential sine bell window function, phased, and chemical shift referenced to DSS using custom nmrDraw (Delaglio et al., 1995) scripts written in-house. Our methods for identifying and quantifying metabolites by 1 H-13 C NMR have been described elsewhere Lewis et al., 2009b) . Briefly, metabolites were identified using the Madison Metabolomics Consortium Database (MMCD) (Cui et al., 2008) ; assignments were verified by overlaying NMR spectra of standards from the Biological Magnetic Resonance Bank (BMRB) ; peak intensities were normalized to the MES peaks and metabolite concentrations were calculated from peak intensities. The rNMR software package (Lewis et al., 2009b) was used in performing all NMR data analyses.
